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1.0 Introduction 
 
Presented herein is the Report of Findings (ROF) for the Remedial Action (RA) conducted at 
Fernbridge Market, located at 623 Fernbridge Drive in Fernbridge, California (Figure 1).  Work was 
conducted at the site to remove contaminant-impacted soil associated with Underground Storage 
Tanks (USTs) formerly located at the site.  SHN Consulting Engineers & Geologists, Inc. (SHN) 
completed this work on behalf of Lindsay Investments.  All activities were conducted in accordance 
with the approved July 17, 2003, Remedial Action Plan, Fernbridge Market, Fernbridge, California.  
 
This report discusses the activities and results for the site RA that includes; the excavation and 
disposal of contaminant-impacted soil; the collection and analysis of soil samples from the 
excavation area; backfilling and compaction of the excavation area; and site restoration.  In 
addition, a brief summary of the site history including the nature and distribution of contamination 
identified at the site is included in this report.  A detailed site history and a comprehensive 
evaluation of site contamination are presented in and Remedial Action Plan (RAP) prepared for the 
site (SHN, July 2003). 
 

1.1 Site History 
 
The site is located along Fernbridge Drive and is currently occupied by a market and restaurant, 
which consists of one building and a paved parking lot (Figure 2).  Two 650-gallon USTs were 
formerly located at the site for the retail sale of gasoline.  The period of operation for the USTs was 
believed to be during the 1940s and 1950s.  Beacom Construction removed the USTs from the site 
on March 13, 1996.  The former locations of the USTs and the existing site utilities (storm drains, 
sanitary sewer, water, electricity, and gas) are shown on Figure 2. 
 
During the removal of the USTs, an odor and visible evidence of petroleum contaminants was 
observed in the tank excavation pit.  Based upon the field observations made by the Humboldt 
County Division of Environmental Health (HCDEH) and soil sample laboratory analytical results, 
an Unauthorized Release Report was filed.  Subsequent soil and groundwater investigations were 
conducted at the site and four groundwater monitoring wells were installed on May 16 and 17, 
2000.  Quarterly groundwater monitoring has occurred at the site since June 2000.  A complete 
summary of soil and groundwater analytical results collected from the Fernbridge Market site was 
presented in the site Corrective Action Plan (CAP) (SHN, April 2003) and RAP (SHN, July 2003). 
 

1.2 Nature and Extent of Contamination 
 
The nature of the soil and groundwater contamination at the site consists of Total Petroleum 
Hydrocarbons as Gasoline (TPHG), Benzene, Toluene, Ethylbenzene, and total Xylenes (BTEX), and 
fuel oxygenates Methyl Tertiary-Butyl Ether (MTBE), Tertiary-Butyl Alcohol (TBA), and 1, 2-
Dichloroethane (1, 2-DCA). 
 
The existing pattern of soil and groundwater contamination in the vicinity of the former tank area 
suggests that contamination had migrated in a southerly and westerly direction (across the parking 
lot and toward Fernbridge Drive).  The lateral extent of soil contamination on site appears to have 
been defined; however, a high variability in soil concentrations existed.  The variability in soil 
concentrations appeared to be associated with preferential pathways.  The vertical extent of the 
petroleum hydrocarbon contamination in soil throughout the site was relatively shallow, with the 
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highest concentrations detected between 6 and 8 feet Below Ground Surface (BGS).  Contamination 
had not been detected at depths above 5 feet BGS or below 9 feet BGS (SHN, April 2003).  A 
summary of historic soil sample analytical results within the planned excavation area of the site is 
presented in Figure 3. 
 
The site is underlain by unconsolidated alluvial deposits consisting predominantly of silts and 
clays.  Depth to groundwater at the site varies from approximately 5 to 7 feet BGS.  Groundwater 
flow at the site is typically to the southwest.  
 

1.3 Remedial Action Objective 
 
The objective of the RA was to remediate soil at the site to the extent that it would no longer be a 
threat to groundwater.  The reduction of hydrocarbon concentrations within and downgradient of 
the source area was achieved through excavation.  The proposed cleanup goals for soil at the site 
during this remedial action were 100 milligrams per kilogram (mg/kg) for TPHG, 1.0 mg/kg for 
benzene, and 13 mg/kg for MTBE. 
 

2.0 Scope of Work  
 
The scope of work discussed in this section was designed to provide the information needed to 
meet the objective of this RA.  Activities conducted during the site RA included the following 
activities: 

• Project implementation, including agency coordination, permit acquisition, and 
subcontractor coordination 

• Abandonment of two monitoring wells located within the proposed excavation area  
• Site set up and the removal of surface structures  
• Excavation of contaminant-impacted soil 
• Collection of excavation confirmation soil samples for laboratory analysis 
• Characterization and disposal of contaminant-impacted soil 
• Backfilling and compaction of the excavation area, and site restoration 
• Installation of monitoring well(s)  
• Preparation of this report of findings 

 

2.1 Project Implementation 
 
SHN and Beacom Construction set up and coordinated all activities related to the project, including 
obtaining all necessary permits and corresponding with the HCDEH and the Humboldt County 
Public Works Department.  Underground Service Alert (USA) was notified prior to the 
commencement of field activities.  All work was conducted in general accordance with the 
approved work plan and the Community Health and Safety Plan prepared for the site.   
 

2.2 Field Program 
 
Approximately 621 tons of contaminant-impacted material was excavated from the Fernbridge 
Market site and disposed of at an appropriate off-site facility.  Soil samples were collected from the 
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excavation sidewalls and floor for chemical analysis to confirm that established soil remediation 
goals for the site were achieved.  The excavation area was then backfilled and compacted and the 
site was restored to previous site conditions.  
 
Two site monitoring wells located within the planned excavation area were abandoned prior to 
commencement of excavation activities on October 16, 2004 (MW-1 and MW-4, Figure 3).  The 
monitoring wells were over drilled using a hollow stem auger drill rig and backfilled to the surface 
with cement.  The HCDEH requested the installation of a replacement monitoring well following 
the completion of site excavation activities.  Monitoring well MW-5 was installed at the site on 
February 9, 2005, and is discussed further Section 5.0. 
 
2.2.1 Site Setup and Equipment Mobilization 
 
Prior to the implementation of the excavation work, staging and temporary stockpiling areas were 
established at the site and temporary fencing was installed around the perimeter of the planned 
excavation area.   The area designated for soil stockpiling was lined with Visqueen® and bermed 
around the edges.  Two 1,000-gallon water storage tanks were mobilized to the site to contain water 
removed during excavation dewatering.   
 
Equipment mobilized to the site for the duration of the RA included a backhoe, dump truck, loader 
and assorted hand tools.  Equipment used onsite during the RA for specific purposes included a 
double drum roller, soil compactor, asphalt paver, curb extruder, and compaction testing 
equipment.   
 
A portion of the deck located in front of the Market required removal in order to access the 
intended area of excavation.  The decking material was preserved during removal and was reused 
during site restoration.  Large boulders located along Fernbridge drive were temporarily removed 
from the work area to provide access to the excavation area.  
 
Site constraints encountered during the RA included: 

• The site is an operating facility. 
• Buildings and surface structures are located near the source area and plume. 
• Underground utilities are located near the source area and plume. 
• Public right-of-way (Fernbridge Drive). 

 
2.2.2 Excavation Activities 
 
Approximately 621 tons of contaminant-impacted material was removed from the excavation area 
during the period of December 14 to December 16, 2004.  The volume and area of the excavation 
was predetermined based on presence of soil contamination identified from previous site 
investigations (SHN, April 2003).  Excavation activities started at the location of the former USTs 
and proceeded south towards Fernbridge Drive in order to remove only the areas that are necessary 
(Figure 4).  The excavation depths ranged from approximately 9 to 10 feet BGS.  Representatives 
from the HCDEH were onsite periodically during site excavation activities. 
 





 

G:\1998\098076 Fernbridge Mkt\rpt\RA Rpt of Findings-rpt.doc  
4 

A backhoe operated by Beacom Construction was used to remove contaminant-impacted material 
from the excavation area and direct load the material into a dump truck.  The dump truck 
transported the material from the excavation area to the stockpile area for temporary storage.  The 
material was eventually loaded onto trucks for transportation to the appropriate off-site facility. 
 
Field data collected during the excavation process was used to assess when the excavation was 
complete and should be sampled for confirmation purposes.  Information used in the decision 
making process included visual observations by SHN, the use of an Organic Vapor Analyzer 
(OVA).  The results of laboratory analysis from the collection of confirmation soil samples 
determined when the final excavation limits were attained.  Daily Field Reports and OVA Field 
Monitoring Sheets are contained in Appendix A. 
 
2.2.3 Excavation Soil Sample Collection 
 
Soil samples were collected for laboratory analysis from the excavation sidewalls and floor in order 
to confirm soil remaining in place was below site remediation goals.  Confirmation soil samples 
were collected from the excavation area at a frequency of every 20 linear feet on the sidewalls and 
for approximately every 400 square feet of surface area on the excavation floor.   Soil samples 
collected from the excavation sidewalls were acquired from approximately 2 feet above the 
excavation floor (approximately 7 to 8 feet BGS).  Figure 4 shows the locations of 17 soil samples 
collected from the excavation area during remediation activities at the site (FM-SS-01 through FM-
SS-17).  The results of confirmation soil sample analysis are presented in Section 3.1. 
 
Soil samples were collected from the excavation area with the assistance of the backhoe, placed in 
laboratory-supplied containers and stored in an iced cooler.  The samples were transported under 
chain-of-custody documentation to a State of California certified analytical laboratory for chemical 
analysis.  Soil samples were analyzed for constituents discussed in Section 2.2.4. 
 
2.2.4 Laboratory Analysis 
 
Confirmation soil samples collected from the excavation area were analyzed for: 

• TPHG, BTEX, and MTBE in general accordance with Environmental Protection Agency 
(EPA) Method 8260B. 

 
North Coast Laboratories, Ltd., a state certified analytical laboratory located in Arcata, California, 
completed the sample analysis. 
 
2.2.5 Soil Disposal 
 
Soil generated during the excavation program was temporarily stored in a Visqueen® envelope on 
site in a pre-designated area.  The soil was pre characterized for disposal according to the 
acceptance criteria for Bio Industries, Inc. located in Red Bluff, California. 
 
The excavated material was loaded into trucks during the period of December 15 to December 20, 
2004, for transport and disposal.  Ben’s Trucking of Red Bluff, California transported approximately 
621 tons of excavated material to Bio Industries in Red Bluff, California.  The disposal profile and 
shipping receipts are contained in Appendix B. 
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2.2.6 Site Restoration 
 
Upon completion of the excavation and soil sampling activities, the area was backfilled with gravel 
to approximately 3 feet BGS.  The remaining excavation area was backfilled with aggregate base 
material and compacted to 95% maximum wet density with a double-drum roller.  Compaction 
testing was conducted on December 16 and 17, 2004, according to Caltrans C231 procedures in the 
field.  The Compaction field test results are contained in Appendix A. 
 
Following backfilling and compaction activities, the area was repaved with asphalt, and the curb 
along Fernbridge Drive was replaced to match pre-existing site conditions.  Boulders removed from 
the shoulder of Fernbridge Drive prior to the RA were placed back into position, and the decking 
removed from the front of the market was restored.  Groundwater was not encountered during site 
excavation activities, and therefore no site dewatering occurred.  
 
3.0 Remedial Action Results 
 
The native soil encountered during the RA consisted primarily of fine-grained material (silts and 
clay).  The material excavated from the area formerly occupied by the USTs contained gravel, and 
appeared to be significantly impacted by petroleum constituents based on soil discoloration and 
elevated OVA readings.  During excavation activities, the amount of contamination was observed 
to diminish with distance from the former UST locations in all directions except to the south 
(downgradient).   
 
As excavation continued in the southerly direction, two abandoned gravel-filled leach lines were 
encountered within the area of identified contamination.  The leach lines ran parallel to Fernbridge 
Drive and were connected to vertical metal wells that extended to approximately 7 feet BGS.   The 
gravel filled leach lines contained evidence of petroleum contamination and were removed from 
the site.  Evidence of soil contamination was fairly distinct in odor and discoloration around the 
leach lines.  The contamination appeared to be fairly localized around the areas of high estimated 
permeability and did not appear to extend more than 2 feet from this material into the fine-grained 
native soil. 
 
3.1 Excavation Soil Sample Results 
 
The analytical results of soil samples collected from the excavation area were used to confirm that 
RA cleanup goals were attained and that excavation activities should stop.  The results from 
excavation soil samples collected during the site RA are presented in Table 1, and the sample 
locations are shown in Figure 4. 
 
TPHG and BTEX were detected in soil samples collected from the excavation sidewalls at sample 
locations FM-SS-02, -06, and -08.  Components of BTEX were additionally detected in the excavation 
area at sample locations FM-SS-01, -03, -04, -05, -10, -11, -12, and –13.  The levels of TPHG detected 
in excavation soil samples ranged from below laboratory reporting limits (<1.0 ug/g) to 43 
micrograms per gram (ug/g).  The levels of benzene detected in excavation soil samples ranged 
from below laboratory reporting limits (<0.005 ug/g) to 0.43 ug/g.   
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TPHG and BTEX levels that remain in place on the excavation floor and sidewalls were all below 
the designated soil remediation goals established for the site.  MTBE was not detected above the 
laboratory method laboratory reporting limits in any of the excavation soil samples collected.  The 
analytical test results, chain-of-custody documentation, and laboratory quality control data are 
included in Appendix C.   
 

Table 1 
Excavation Soil Sample Analytical Results, December 2004 

Fernbridge Market, Fernbridge, California 
(in ug/g)1 

Sample 
Number 

Sample 
Location TPHG2 Benzene3 Toluene3 Ethyl-

Benzene3 
Total 

Xylenes3 
MTBE4 

FM-SS-01 Floor <1.0 0.21 <0.005 <0.005 <0.015 <0.025 
FM-SS-02 Sidewall 10 0.038 0.0083 0.14 0.1786 <0.025 
FM-SS-03 Sidewall <1.0 0.11 <0.005 0.033 0.040 <0.025 
FM-SS-04 Sidewall <1.0 0.073 <0.005 0.022 0.0052 <0.025 
FM-SS-05 Floor <1.0 0.14 <0.005 <0.005 <0.015 <0.025 
FM-SS-06 Sidewall 43 0.24 0.60 0.54 1.85 <0.025 
FM-SS-07 Floor <1.0 <0.005 <0.005 <0.005 <0.015 <0.025 
FM-SS-08 Sidewall 2.2 0.43 0.016 0.047 0.052 <0.025 
FM-SS-09 Floor <1.0 <0.005 <0.005 <0.005 <0.015 <0.025 
FM-SS-10 Sidewall <1.0 0.011 <0.005 <0.005 <0.015 <0.025 
FM-SS-11 Sidewall <1.0 0.0055 <0.005 <0.005 <0.015 <0.025 
FM-SS-12 Sidewall <1.0 0.021 <0.005 0.0073 <0.015 <0.025 
FM-SS-13 Sidewall <1.0 <0.005 <0.005 <0.005 <0.015 <0.025 
FM-SS-14 Floor <1.0 <0.005 <0.005 <0.005 <0.015 <0.025 
FM-SS-15 Sidewall <1.0 <0.005 <0.005 <0.005 <0.015 <0.025 
FM-SS-16 Sidewall <1.0 <0.005 <0.005 <0.005 <0.015 <0.025 
FM-SS-17 Sidewall <1.0 <0.005 <0.005 <0.005 <0.015 <0.025 
1. ug/g:  micrograms per gram 
2. TPHG:  Total Petroleum Hydrocarbons as Gasoline, analyzed in general accordance with EPA Method No. 

8260B 
3. BTEX:  Benzene, Toluene, Ethylbenzene and Total Xylenes, analyzed in general accordance with EPA Method 

No. 8260. 
4. MTBE:  Methyl Tertiary-Butyl Ether, analyzed in general accordance with EPA Method No. 8260B. 
5. <:  Denotes a value that is “less than” the method reporting limit. 

 
4.0 Discussion of Results 

 
The removal of contaminant-impacted soil from the former location of the USTs and downgradient, 
and the assessment of soil contamination remaining at the site was successfully completed during 
the RA.   The results of excavation soil samples and observations made in the field indicate that the 
areas containing elevated levels of petroleum constituents were removed and only minor areas of 
TPHG and BTEX contamination remain in the smear zone (approximately 5 to 8 feet BGS).  MTBE 
was not detected at the site. 
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5.0 Long-Term Strategy 
 
The installation of groundwater monitoring well MW-5 was completed at the site on February 9, 
2005, and is shown in Figure 5.  This well is intended to replace the former site monitoring wells 
MW-1 and MW-4 (destroyed prior to the commencement of the RA).  In discussions with 
representatives from the HCDEH during site excavation activities, the installation of one 
monitoring well in this area was deemed sufficient to assess groundwater conditions due to the 
nature of the backfill material (pea gravel).  Monitoring well MW-5 consists of a 1-inch diameter 
pre-packed well assembly, and is screened from a depth of 5 to 15 feet below ground surface.   
 
The groundwater monitoring points at the site (MW-2, MW-3, and MW-5) will monitor the effects 
of the remediation, and document the ability of the aquifer to naturally attenuate any residual 
dissolved phase petroleum hydrocarbons.  It is anticipated the groundwater monitoring will 
continue on the site for one additional year following the completion of this remedial action. 
 
Groundwater samples collected from the site during quarterly monitoring will be analyzed for the 
following constituents:  

• TPHG, BTEX, and MTBE in general accordance with EPA Method No. 8260B. 
 
Monitored natural attenuation of groundwater  at the site will be part of the long-term strategy and 
will be demonstrated over time with the following lines of evidence: 

• Documented loss of contaminants over time, including the proof of decreased 
concentrations in target contaminants by in-plume monitoring wells over at least one 
hydraulic cycle and/or a demonstration that the groundwater contaminant plume is stable 
or shrinking. 

• Physical/Geochemical evidence of contaminant degradation by monitoring key intrinsic 
biodegradation parameters, including Dissolved Oxygen (DO), Dissolved Carbon Dioxide 
(DCO2), Oxidation-Reduction Potential (ORP), nitrate, sulfate, ferrous iron, manganese, and 
methane.   

 
Groundwater samples from each monitoring well location at the site are proposed to be analyzed 
for biodegradation:  nitrate, sulfate, dissolved iron, dissolved manganese, dissolved methane, and 
alkalinity.  Groundwater will also be monitored for DO, DCO2, and ORP using portable 
instrumentation during the field sampling activities.  These parameters will provide additional 
support to indicate that natural attenuation of petroleum hydrocarbons is occurring at the site. 
 
The first post-site remediation groundwater monitoring event is scheduled for March 2005. 
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